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Introduction
The Parkes-MIT-NRAO (PMN) 4.85 GHz radio survey of the southern sky extends over the declination range -87.5° < 8 < +10° (Griffiths and Wright 1993, Paper 1) . A catalogue of point sources has been produced from the Southern Survey zone -87.5° < 8 < -37° (Wright et al. 1993, Paper 2) and the Tropical Survey zone -29° < 8 < -9.5° (Griffiths et al. 1993 , Paper 3). The flux limit of this survey varies with declination and is typically about 30 mJy. Positional accuracy is ~ 6 arcsec in both right ascension and declination for strong sources and degrades to ~ 30 arcsec for weak sources at the survey flux limit. A projection of the 36,640 sources in the Southern and Tropical Surveys can be seen in Figure 1 . The association of PMN sources with data from the PKSCAT90 2700 MHz database, the Molonglo 408 MHz Catalogue, and the ESO/Uppsala survey of the ESO(B) Atlas has been made using the current accuracy of the PMN source positions. However, the reliable determination of optical counterparts to radio sources by positional coincidence alone requires position uncertainties of the order of one arcsecond.
We have begun a program of improving the positions for the stronger, S 4 g5 > 70 mJy, PMN sources in the Southern Survey zone from snapshot observations made with the Australia Telescope Compact Array (ATCA), Narrabri, NSW. Using the COSMOS digitised database of the SERC J survey it has been possible to obtain identifications from the Illa-J plate material to Bj = 20.5 quickly and accurately.
PMN Source Associations
We have begun the cross-correlation of PMN data with catalogues compiled at radio, and other, wavelengths. To date, the PKSCAT90 2700 MHz database (Wright and Otrupcek 1990) , the Molonglo 408 MHz Catalogue (Large et al. 1981) , and the ESO/Uppsala Survey of the ESO(B) Atlas (Lauberts 1982 ) have been processed.
There are 4053 PKSCAT90 sources in the regions surveyed by the PMN Southern and Tropical Surveys. Of these, 3878 (96%) were re-found by the PMN Surveys. Similarly, there are 6343 sources in the Molonglo Catalogue in the zones surveyed. Of these, 6022 (95%) were re-found by the PMN surveys. In both cases, a coincidence was taken to be established if an associated catalogue source lay within 2 arcmin of a PMN source in both right ascension and declination. The small percentage of sources "missed" by the PMN surveys is consistent with predicted source variability and extreme spectral shapes.
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We have also searched for close positional coincidences between PMN sources and galaxies contained in the ESO/Uppsala catalogue. The positional accuracy of the survey is adequate to associate extended galaxies whose sizes are of the order of an arcminute or more. Out of the 14,612 ESO/Uppsala galaxies in the Southern and Tropical survey zones, a total of 530 (3.6%) have PMN associations to the same tolerance as used above. Due to chance coincidence we would expect to find 125 ESO/Uppsala galaxies associated with PMN sources. However, we have shown that amongst these associations a significant number are likely be to real and will require further investigation.
Snapshot Observations with the ATNF
Compact Array To determine the optical counterparts of radio sources by chance positional coincidence alone, an accuracy of the order of one arcsec in the radio position is required. We have therefore begun a program to improve the precision of PMN source positions using the ATCA. Our sample consists of ~ 8000 sources selected from the PMN Southern Survey with S 4 85 > 70 mJy and | b | > 2°.
To accommodate the large number of sources in this sample we have developed a new 'snapshot' mode of observing. Three snapshots per source with 45 s total integration per snapshot are made. These snapshots are distributed at hour angles of approximately -04 h , 00 h , and -04 h . Phase calibrators are observed at intervals of approximately 30 min. Complete snapshot observations for -1400 sources can be achieved in an observing session of 72 h.
The data are reduced on-line. The reduction process performs gain and phase calibration on the one-dimensional snapshot observations and a Hogbom CLEAN. As snapshots are reduced, model visibilities whose component contributions are of Gaussian form are minimised against the observed visibilities. Once source parameters from three snapshots have been optimised the positions of sources can be determined. In this mode we have found it possible to obtain accurate positions for radio sources with standard errors of ~ 1 arcsec. The modelling algorithm separates the contributions of compact and extended source structure and provides a measure of the respective component widths. Observations are performed simultaneously at frequencies of 4800 MHz and 8640 MHz. The flux densities yield a two point spectral index for the sources.
It is envisaged that the snapshot reduction and analysis software will be refined to the point where position, flux, basic source morphology, and spectral index data for sources will be generated on-line.
Optical Identifications of PMN Sources
One of the main goals of the PMN survey was to increase the number of radio sources identified with optical objects. We have therefore begun a program of optical identification using the SERC J survey plate material. The Coordinates Sizes Magnitudes Orientations Shapes (COSMOS) digitised database (Yentis et al. 1992 ) of the SERC J survey forms the foundation of the identification program (Savage and Wright 1992) .
From a 70 mJy flux-limited sample of -120 radio sources from the PMN Southern Survey zone with | b | >10°, we have attained an identification level of 38% using position coincidence alone. This is consistent with the work of Downes et al. (1986) , where an identification level of 40% was found down to Bj = 20.5 for a similar sample of 178 sources with S 2 7 > 100 mJy taken from the Parkes selected region surveys (Wall, Shimmins and Merkelijn 1971) . From the uncertainties in the snapshot positions we expect the chance coincidence of compact radio sources with stellar objects to be 1/150 and with galaxies to be 1/265.
Ambiguities can occur in the COSMOS data due to the blending of objects, registration of artificial sources and digitising errors. As a worst case, preliminary investigations indicate that for plates with high object densities, typically Galactic latitudes < 20°, -20% of COSMOS candidates require manual inspection of the original survey plates to clarify identification ambiguities. Identifications can be reliably made down to a limiting magnitude of Bj = 20.5 with the COSMOS data. The digitised data allow a significant reduction in the time required to determine radio-optical identifications accurately.
Test fields have also been photographed by the UKST using the red-sensitive Eastman Kodak 4415 film (Russell et al. 1992) . We are investigating the use of this emulsion for optical identification because of its finer grain structure and enhanced resolution compared to traditional glass plates. Red-sensitive UK Schmidt Survey and ESO(R) plate materials are also used in the identification process.
